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PROBLEM TO BE SOLVED: To provide such a semiconductor 
laser in a normal mesa ridge buried waveguide semiconductor 
laser that can reduce a resistance in elements on the top of 
the normal mesa ridge pinched by current block layers and 
realize a high output, by ensuring the stability in the horizontal 
mode by reducing a width of the bottom of the normal mesa 
ridge and by eliminating optical absorption loss by ensuring 
enough thickness of a clad layer. 

SOLUTION: An upper clad layer is provided with a first upper E < 
clad layer 18 having a normal mesa ridge 18a and a second 
upper clad layer 26 formed on the first upper clad layer 18, and 
the second upper clad layer 26 is arranged on the first upper 
clad layer 18 with the normal mesa ridge 18a and current block 
layers 24 formed on both sides of the normal mesa ridge 1 8a in 
between. 
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U^5y KJI1 8tM1±^7'> KJI1 BOM**)-*) 
fvl 8 aO±lrB3ia*tL/c+1"y^ii2 Ofcfl-LTS 
J#JllC<fc9Et8£;h.fcSil2±^7'y K/f 2 6 tl3«toX 
ffiffCL, Sg1±£5-y KJ11 8£SS2±£5«y KJ12 6 
tomfrOmz «fc -p T^cCDiiftUX O 7. fc^f £ fc#>©_t 
t> ^«y h'itLTfDf*. fllxli 1 . 5>um£JitSUT 
US, 

[0 0 6 2] ZOfcibi^tU-yJ/l 8affl*Tr7fe©!5 

SM 8 a©S*&>^r-2»gEbJ$f±^^<feSo TJ&t) 
*> Cl©flJS©Jfc«gT-{*Sg 2 ±* ^ <y KJI 2 6 0>m&lt 
0, 7/iimfc5<D-e^ g5l ±£5«y KJI 1 8©¥frSil1 
8b©J?£0. 2/xm ~0. 3 Aim£#jEl-f *ll£v IS 
1 ±^^«y K/§ 1 8<DHS^-^U «;v1 8 a©S£li0. 
5/im ~0. 6Atm-C«fc< x JgXtMJ <y 1 8a®» 
T%<DRiKa^«mnr«^:«>lZ«S«:±^7 v KM® 

[0 0 6 3] -15. fefSfa<»ft<D&i l3Sia&£WTgp 1 8 
b£:»LT}514/I 1 6 fcfiijgT'D -y £J§ 2 4©/*> K=F 
•V<y^CDllSlc:«fci3^:3?i> r D<y'i'a2 4Tffi^G)3t&!R 
Jfe£-tii>;:i:l;:«fc»moT^.2>©-C N ¥fr§P1 8b7?i 
*tv*)li^-9-U «y v 1 8 a©&/3;gp©*iw6FJr;£©^ 

[0 0 6 4] *e»l3Stg1 2©£®£ (100)It 
U JS* -9" 'J <y vgp 2 2 CD^®l*Jlgp( -y- >J -y ;>-gp 2 2 © 
4"C^II^ LT*tffc£& LTUT. EI 2 ©$S®l;i[qj/)No 
T^fl'JOffliJ®^ (111) A®, jfei&JCDl&lffitf (1-1 
- 1 ) Affiffc^i: L£*§£. SfM KJI 1 8© 

^FfTSPI 8 bnffiO-ftfatmtV-V <yvgP2 2©fi"J®-e 
fc-I. ( 1 1 1 ) A®, (1—1 — 1 ) A®t©&-ra;£ 
0al*5 4* H,^mfot><&2> 0 



[0 0 6 5] 2-?<Dm#)%*Z&Ltzt%<DmxV- 
U«yi>-1 8 a© "fcA^A<0 JS^FPKWfS" tefSICfiMgiLfc 
•fc-SKtfjI. 4 5/Lim-Ufei9 v C©SIJ$©JTJSI©Ji.><-9- 
'J«yv1 8aro^*©-0JA<O. 5 /urn ~0 . 6/im 

fc-rst, "fcA^Oiasipg^fii" omankTomtt 

&>K IS^^U >y i/'1 8 a©S^Eg|5©i|iiw^:iK|4Aimt 
CTtHRy-y-'J >y v 1 8 a ©H±©*Iufc HI *•»?•'.; «yS>* 
1 8 a©a^gp©j@©iH«-tt±SS«Tr^. %^£fit©tg 
*££P3i<|-f*;:fc/b<T££o C©fc46^;?Mjl**<'J>fc< 

[0 0 6 6] &£JHX1fiJ<y$;i 8a©S£©&Hli N 
S8tSMfa>fett<D'«aE7a *y -yil 2 4 t UT©!&gJ?£ 
K$r^fb*-d:S/:«)©fi5^^'o.y^^2 4T 
©*©<!MX£#l£ LfcSSSy □ »y *JI 2 4 ©J?£fc±f £ 
#lgLTg£&u;S£j!)<i;*;£7:£. «J<itU>y^1 8 a 
©1S±gP©*sl;:g^ < ^*£}nfSfrS±pg<g/><;*;£7?£ 
So d*ie.©di:«:#JEg-r*i:llS^-y-U«y^1 8a(Dl 
*©^ffll*0. 4//m~1. 1 AtmgjSt&So . 

[0 0 6 7] Tttt>-£z<Dmi&<Dmf&-ui±. mxv-vv 

->•«:^rs«|jiS*^^-■^flc:^^t^T. ±^^-y Kii 
£JK*-y-y •y->-©SP»^*-r*^1 ±^^-y K11 8t 
Z0)±lZ?if£miZ£*)mf£$tirz&2±<7^v K®2 6 

-y-U 'yy©S*^fi<nc:tj!)<T§, d tile «fc»3 IS* 

■y- u «y viiJ:gpcD$g/)<xfc < * o . n^\m<D^±^nu 

[0 0 6 8] Sfc, $11^7^-11 8i:^2±v7 
<y K^2 6<DM15T-±<? ; 7V t LTt8ftg*-t*Tt\5 
SJ3i^lC*oTli^1 ±>7^«y K^1 8tlg2 
1^'>K|2 6 t<DffllZ¥if£-&RWt)<m.!$t<ti.Zo Z. 
0)h%W2±5 : 7V KJl©fim^®Jfi^TiS^{b& 

fiSlr(i^1 ±<7^>y KM 1 8©±Ulp£!A 1 0.2Ga0.8 
Asfflt+>y7I2 0gf lUKDiW+i-t^ 
CJ:9JISi*U ^^®li*+*y^e2 0t^2±y 
7 «y 2 6 iKDF^fdJTSfiJc UTtV^, 
[0 0 6 9] ^^.y^ji 2 0©A 1 $fi«Eli0. 2Trfe 

^1 ±^^«y KJB 1 8©A 1 mtS.0. 5ttt»LT 
'Jv* <«cS©T. +-\"y^2 0A<i1.M»3«!tiTfeg?fb 
©^JgA<^ IJt^yh'il 8 (3it^T'>«: < K> , fil 
<bK©fl*J5RA < li>3&t^o Z©/;:**)*^^ 7M 2 0©±lrfg 
2±^5>y Kil 2 6£Sj$fi£-t±fci:UTfc, ff^g^ 
®T?©^ 2 ±^7 »y Kii 2 6 ©^S©*fb*<'J>«: < . U 

-if#i4©^fb^«i*ijo. mm®.Z(s;<-tzz.ttfT:£ 

So 

[0 0 7 0] ^fc. «1±v7-y K«1 8fcg21y7 
•y K^2 6t©P^lCl3>&UTEiS^tifc+A"y^/12 0 
ItpSA 1 0.2G a0.8A sTJf$^*tLTt\Ts tfyT" 
S 2 0©A> K^V <y ^"liA 1 0.3G a0.7As/A 1 0. 
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1G a 0.9 A s MQW«|jICD>Stt/1 1 6©A> -y 
JI1 8 k*21>5v KM 2 6tCDr B 1l;^LTS31S* 

[0 0 7 H it, Ji${£ffl£;h,3U-ifi;:fci,xT7fc<D 

■ZOm&HLZSii&t Ufet^ld, U-im©5£jgtp<C,vfr 
£*&Jgtf1/e' (el*il^*H£fc©jgE) iCfiTrSte 

/><Bil;&tf>&;h.TU5 t#^t>tT.-5 0 Z©/ci6S&1±£ 
7-yKi1 8kf2±>777KI26 JKDiaC&dcJIft 

$ T-©J§JSf t ^-4$i^E©HlrS^f^B${3iS* 
-££.I±:l3<fc*K Sg2±£^.y KS 2 6<DSfiE^®£ 

4$1±©igS£'J>fc< U u-im&©^t£«i$ilT£c: 

'fcfre>7t5£jg#1 /e' (eli £&**&©/£) irfficT-T 
4 teg £ T©8§St £ ±T<£ 1 1 -5 ^©^Id * * v Z?m 2 
0©a®4{4S*-tiS^i;lc:J;»3^ +1-7712 0^ 
2±* 5 y KJI 2 6 ©SfiSH^igifigTrSSIlgHt/)^ D 

[ 0 0 7 2 ] ±5E L,fcf|j&©Jfcf§ 1 Tli. T^ 7 7 KM 
1 4, f U^77K11 8fc«fcl/g£2±^.y KI2 
6£A 1 0.5<3 a0.5A sTM Lfctf, (AlxGal- 
x) 0.51 n0.5P (1 ^x^O) t?fl2fi&UTfc «fcl\ 0 * 
fcd<D^-&(t v S>3S^a-y^J12 4^ (AlyGal-y) 
0.5In0.5P (y>x) TJfcjS LTt, «fcu„ £fc£|j&© 
f&ffl1Tli % >StfejI1 6^7'> K-^A 1 0.3Ga0.7A 
s/A10.1GaO.9As M Q W*S3fi£: LfcS§iSI&SA< 
7 80nm O^&ttU-lflZolATISiW Lfc 

>'S1±il1 6$7>K-^GaAs/I n0.1Ga0.9 
AsMQW4SJltU^Jg?^A<9 8 0nm 
©¥>g& U — if fco UTt llli©^^^ •& o 
[007 3] ££$8ii;&f|jbt 9 8 0 n m (^^S) ©^ 
^f*U-iflC^UT)S1±^1 6^7>K-7GaAs/ 
InO.1GaO.9As MQWJgJgfc Ltzl%S}. S3&7o 
•y£JI2 4£A 1 0.7Ga0.3AsTff^LTt,<tt\ o * 
6. ICT^ "7 * KJB 1 4 % J(M ±£5 «y K® 1 8 fc<fc Z/Sg 
2±V77KI2 6S: (A IxGal-x) 0.51 n0.5P 
( 1 ^x^0) 7*&j£U fl>iyD'y^® 2 4$: (A 1 
yGa1-y) 0.51 n0.5P (y>x) TrffJ^S LTtxtUo 
[0 0 7 4] igtt/II 6$7'> K-7A 1 0.15G 

a0.35I n0.5P/G a I n P MQWJgjgi: U 



* KJ1 1 4 s $g 1 ±£v «y KJ1 1 8 Jct/lfl 2±£ 5 «y 
KJ1 2 6 & (A VxGal-x) 0.51 n0.5P ( 1 ^x^ 
0) , *t-y7!2 0£A 1 0.1Ga0.4I n0.5P x f| 
ffi.7a <y 2/1 2 4 £ G a A s 7?ff5/S LfcfgJSi&gtf 6 8 
Onm (D^#f*U-1fl3-Pt\T*,^1^0^$: 
fLT^©^, @>*J?i^ci<y£JI2 4£ (A1 
yGal-y) 0.51 n0.5P (y>x) TMLrti<kU 0 
[0 07 5] ^Jteroff^ej 2 

me itz (D§%we>i&(D mm<D nm izm z m * v- u «y vii 

&S*^f*U — tf©$4^El. 07 60 V I I — V I 

[007 6] f|jfc©jfj»g 2 (i*^f**tS©3E® A< ( 1 0 
0)M[0 11] ^laHC. f/r«©^Jg^Jx.(S 1 0* * 

^) £&fflLTU£;&A<ggj5£©ff*f61 ii<D3lfcZm&T- 

h UfcUStSfcfflUfciig^Ktt^TJIgy-y-'y «y v©11Lk 
gli#©*3u/)<-/I&<&.g>©7^ ±£^<y KM&IS^-y- 

'J«y5>-(Dgp»€:*rSM1 ±^5«y KJgfc dO±I^Sfi£ 
«lC«fc«?JfSi5)c*tifc^2±^7.y K^tTr48fi£U, ftO) 
?5iRD^«:'J>«:<r-5fcto(D±^7'y K®(D^J1*<& 

si«t-i.3ti3j;o> ii±^7-y ^mizm^mm 
isamz «:<Bc < -r -i. ^ t-cm^ -y- «y $/-(dis± 

[0 0 7 7] @6fc«fct/l2I7lc:fct\T. 5 0Wt'J 
<y^ii&S(D*^#U-t»\ 5 2I*^®A< (1 0 0) m 
«: [01 1] -f5^\zff\^.a>n^ ^CT-li-fiaittn 
0" 7)-7-tr<y h UfcSTrfe* nIG a A sODtttfc, 5 4 
l*d©S«5 2±lCE|g*tvfcnSA 1 0;35Ga0.15I 
n0.5P(DT^7'y KJfTl?^(i1 . 5 6(id 

®T^77 Kil 1 4 (D±\Z&l$.£tiTzT> K-7*A 1 0. 
15G a0.35 I n0.5P/G a I n P M QW4gJg©jSttJl 
C©)S14Jl©Jl^li*>j0. 1 MmtSS. 58li)g 
t4® 5 6±(CBBIS*ti.fcpSA 1 0.35Ga0.15I n0.5 
P^li^vKi, 5 8 align ±*7>y KM 5 8 
(DIHX t>- U <y 5>'T? % CKDJUX "9- U *v V 5 8 a A^»8S$: 
Jfcj£l,Tl*£o dODJU^-y-'J -y ^"5 8 aCDS^*|oj(i 

[0-1 1] ^ifijlCil^bx C©^I«]ft<U-if3t©^M 
^IqltrfeSo 5 8b(i«gX-y-U«yS/-5 8a©S^gp©i55 
#JI3S^E UJIg^ -y- U «y v 5 8 a <fc 0 t,® < 
5 6lc¥fflClffilS*tL/imi ±^^>y K«5 8©JFffgP 

[0 0 7 8] »1 ±^7>y K^5 8 (OWMiM^ l ) v 
y58aIT0lg1±y77 KJ1 5 8<D~FWifrt>M? ii }' 
>) -y v5 8 a©IM±a®kT©^*A<0. 8Atm, ^Fft 
SP5 8 b©i?^l±J1^0 . 2Am~0. 3Atmgg-Cfc 
i»o 6 OlilgX-y-y >yi>'5 8 a©H±^®|dE«*tlfe 
PIA 1 0.1Ga0.4I nO.SP<D**v7m-cm&lt 



(10) 
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0. 0 CCD** >^J16 0«, MtCA 

t£g&il$:'J>rj:<ir2>tc*b<Di><DX> »l±^7vFB 
5 8<fcDA 1 arttl:*/h3< 0T(,>£. cco+f^^B 

[O079]*^y? ^SP6 2 offlmwuR-rftf y » s> 
SR6 2<D^c^tc*fbr*»f**^Lri^r, a 6 ©as 
fflcc^^rfiflBofflffift* (111) as, £«{Miia 

( 1 - 1 - 1 ) ABr&£„ «6orWf8B5 8bOI^ 10 

iaj<t (1 1 1) Ai©^tfte w*6 4* t\ mecom 

mt£ftfrr>X&m<DMW ( 1 - 1 - 1 ) AffiiWfSf 5 
8 b(DM^iCD^*rft«4 4' -C&£ 0 CCD<fc ^tCJH 

[008 0] 3 6te^T^5 8br&£ft£JK^y .y 
^5 8 aOSS^CDiflwCC^r^IiJigPcOitluOlt^ 

£) cci:fc-<r-©/h$<, s/cii±aj«jey^y ^^5 

8a©»JS»D^**6ft««crtir^S. 6 4tt* 20 
**jr y * 2 £Htf>jAtrJ: ^ ccJB^* y ? ^SB6 2 
©PMWEifc <fc t>*^ 1 v FJI5 8 5 8b 

±CCERSft/cnSGaA s©««:/a* ^Jgr/¥<^« 
0. 5 — 0. 6 Mm~C*>£ 0 

[0 08 1] 6 6tt*t?^16 0fci:VS$^O^ 
JB6 4<D±fc*ft6<fc«t,Te»SftfcpaSA 1 0.7G 
a0.3A s<Dg!2±*^* FJirJtABO. 

Wil-k#<7 v KI^pSA 1 0.35Ga0.15l n0.5 
Pt. ^2±^7^ FJI6 6^W^WpMA 1 
0.7Ga0.3AsiLtl^W ^2±^5?KJg6 6 30 
*WJ^Cc J: 0*JSS^ &B8(c«^^»^3&SiB*«: < 

[0 08 2] 6 8«SS2±^^^ FB6 6±«:Cti<fc« 
ltie^?n/cpIGaAs©3>^^hI, 7 0«p 

r 7 2«s«5 2coSM±fci2t&3ft;rcnfflijmgT& 

$/c t 7 4«¥®(*U-1f5 0Omt*<iJffiM, 7 6 
teK®fflJ*£ffl, 7 8<D^En«:U~tF3£r&£ 0 fc*5 % H 40 
7 \* p fflijmg 7 0 *5 J: O'n 0J8& 7 2 j^*>*ifct«B<D 

[0 08 3 ] S/cCO«r»*7H2y b&W—mtLX 
10" <Dt<DtCOl>rgttWU/c^, *7-te*F»£5 # 
-20' M£L<ttl0* -15* <D«Hr*ti«J: 

CDig^chBg* 151 Or, 0. 4//m—l. Um 

[0084] c(omm<mi&2 icm&zmwu-wm 
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ira»Dxs*«ir«jt3h*. *raan# ( 1 o o > 

ffi* [0 1 1 ] WlK- 10* *7-te* hl/clt*l)n 
SGaAs(Dlfe5 2±K, nIA 1 0.35Ga0.l5l 
n0.5Pfl>T*5* K15 441. 5 m m 4 <£lt#J0 . 
1 /im(D7> F-7'A 1 0.l5Ga0.35l n0.5P/Ga 
I n P MQWmitCDr£14@5 6, pMA 1 0.35Ga0. 
151 n0.5P<D^l±^-7 » FJB5 8*0. 8/zm, p 
SA 10.lGaO.4l n0.5PO^ty7'160*0. 0 

[0085] ^T^t^)l6 0CD±KCVDj£^CC 

<fc0 u-if<D#afc&rfij«:sso/cxh^>f^«cr>s i o 

0i±^7-. FJB5 8©JJMB#*llfcSU 0. 2/zm 
-0. 3 //mCDgll_h^ sr FJ15 8<D*Hf«5 8 b 
*misX*v*>#Z&±L. «y*y^^58ai* 

+ v?meo± vffifc s * y 9 e 2 «^ a 

[0086] iH^-y- y v >>a$6 2 ©WEttWy y * 
»6 2<D^c«cc»ur#*ff**ai/ri»r, S7<dis 
fficc[&i^r>rfiffl!j<DflPJffir*s (ill) Affi»¥fTSs 

5 8 b<Dffi#|fij£<Dtt-S-ft0b«6 4* t\ IttffiCCfrfr 

or£9J©Mffir*-5 ( l - l - i ) ASiffiSi 8 

b<D®(D^f6ji<D^Tft^4 4* T*£>& 0 C<D<£5&CS@ 
-rftfy *t*»6 20MBI* (111) AHWttttft:&* 
X. ( 1 - 1 - 1 ) AffiiHfcfc&ttCCft S. 3 6KWtSB 

5 8 br«s*fts«yy-y 8 a©»g«<D«te*t 

«H@^^ y ? 5 8 a OSfiSSOHJ^^e^WCcrti 

[0087] ;XCCg|^/c^X^7^->*iltRfiSg-eX 
^ilt, «^*y ^^ffl6 2©flHBB±SO f *l©±^ 
5? FJB5 84>¥frtf 1 8 b±CCMOCVD^COxb* 
^ + ^>t J: D nSG a A s (D^S^n ^1 

n »^ ^^2 4CDJ?^«0. 5mid— 0. 6^71) 
^> 0 *(C*x? hx^^>^CCj:^ S i ON|g©v^ 

^®6 4<3D±«:^tl6iSbr, il^O. 7Mmtp 
fflA lo.7Gao.3As©#2±*5* FJBB6, 8W 
*3^1. 0 um<DplGa A s <Dn>£# h^6 8^ 5 HS 
*mocvd aire f^fiS ?tl^ 

[0 08 8]fttttC % n>^^ hJ16 8CD±CC P ffliim@ 

7o*aK#^(c<fcD0isj6L, igi2©ai^ioo/i 

mUSCc ft £ $ TWffll UfcflL S««(c J: 0 n WHS 7 
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So 

[0089]Sg2±£5>y K16 6tLrpSA10.7 
G a 0.3 A s fe^ffl-rS<DI*t&^B-&A«je^k < 

%mLrzi>o)T-&z>o rt£t>^>m2±.<?^-j kji6 6$: 

KJ15 8trabpS.Al 0.35Ga0.15I h 
0.5PT?Jfj)#-f -5 t> KS^-y-U <yvgP6 2 0j^fii®±4g 
IZfl5/5Jc**i£-£3SE:7n «y £JI 6 4<Dt!lgp£:l$-f ^gp^ 
pSAl 0.35G a0.15I n0.5P (F>m 2±t> =? «y K 

/i 6 $T-mf$.&miz£t)£cz>m*>-iz£'9 wig 

<DrztblZ$H2±ir ; 7v K/I6 6tbTpSA 1 0.7Ga 

[0090] Mzz.<Dni&(DBm2izQe t z#m#i'— y 

ttti^li, §Sjf£'<DJf$JS§ 1 TittB^L/-t(Dt|5l«-C, fijff 

i«SgiLru5fc«>l:, m*VJ >y5>-gp6 2ffl#J® 
Ii0 6 roflEEiziajfro r;&#j©#j®(;fc&£ £ a^t. £#j 
ommit&mzfj:*). ¥'tt®5 8 bTr&3;*l-5*SX-y-y 
•y 5 8 a©S/^gpC0*i)3Mr'5)®^+*- U >y 5>' 5 8 a <Z> 

n±gp©tg©jt^i±. ££ttffc©fl4®&*3-r-5*g-& 
[0091] zofc«)ic±^^.y Kflfemy-py vys 

8 a(D&ft*mTZ%i1 ±i> : ?v h'M 5 8 t CI<D±|CS 
J&gl;i«fc9ff?J*£ft;kSg2±i^<y Kg 6 6 fcTlSfiJc 
U 7troiiaJRa^$:'J>«c<-rSfci6(»±>7^.y KJI©!^ 
SJP * £5t&-f S <fc 5 LTlvSOT^ IS * -y- y »y 5 
8 alDlSSfiXmiift^ltS,, Z.tl\Z£ 0^71 
* "J -y y-5 8a fflm^ *<ia < fcfttf % ;t 7 -b 
•y h U*M^tR€:ffiffl t «fc "? ^JK^-y-U »/y 

j!±sp©*ia<& < ^ t\ 5 m&zmm-c m* 

-y-'J <y5>-Tf±gU<D*s£j!fc<«M#T, ^teiTtroiS^fe 

[009 2] 7J-7StS£<$fflUTU£fctol;: x 
ff!1 <D±£5'y KJI5 8<DflSX-y-y »;y5 8 a<Dffi±gp 
(D4"W*)iigy-y-y -yiy"5 8 aCDa^gp^itv^e.^-7-tr 
«y h iri>5 0 CKD/c&JdJUS^-y-y .yS>'5 8 a©i^£A< 
fc'< fcS tTS±gP©*s/><& < fc 9 tft^t, d(7)@j]S^SS/)< 
Jf!1 ±£^«y K^5 8©a^gp(t».C,»tS^P,-r*vTt\S© 
Iff 1 5 >y KJf 5 8 ©g/ggPitTOJS'ttJI^a) 

nm£\wi$}-iz?Tt>titi: < &s 3 rancid** u 

T, Jpyy-U «y^5 8 a<D®*^(K<-r-SCltlc:J;t)JllB 
y -y- y «y vll±gp©i|>i £j£ < ©T , I/tU-y 

~>'5 8a CD]S±gIJ©cp.6/)<«|X -y- y r>"58a ©S/ggp 
©tp'C4$fr6*7-tz«y S Lfzt UTfc£!1 ©±£"7«y K 



[0093] ^mo)mB2tzn^x. mm.7oy$m6 

4tUT (AlyGa1-y) 0.51 n0.5P7f (y>0. 

i5H$©ay££g-r a o £ /c±iE<©??j5S(z>jTj<i§ 1 &v 2 ia 

B£T-|±, f iS7D >y y 1 6 4 t ITG a A sIM Ufc 

mmm : ,&w*mwi'-ifiz-2i\x%iM l^a^ js«p^9 

[0 0 9 4 ] $ feUJSKoj^fil 1 Tli, *«f*St£©£® 
*' (i oo) ® v jm^-y-y .yvi 8a©j2S£rajtf [0 

-11] £f°U JKX'-tf-uVsM 8a©ffig®£ (111) 

as, ( 1 - 1 - 1 ) Awt Lrz^iz-Di\rmm o/c 

^ftg&w±afc<fjr£<z>*SJI®£&U coats 

iSICipff If 'J «y 1 8 a /)<i2S^*lfc^l3fc 
C*T, H^-yy <yi;i 8 aODi^iBi]®/,?, um7im<D& 
7£itftT-mf££tiZm-£;. EP^*Slf*Stg(D^®6< (1 
0 0) ®t^(ffi«:ffi-Cs «S^U>yy1 8 a (DSStStIr) 
A< [0-1 1] *jojii^<2fi«:73la]lCii^L. flS^-y-y-y 
yi8 a©«M (1 1 1) AI, (1-1-1) A® 
to^tiVhAMUiBt Lfri%-£ilZtU,\Tijmm(D®)m$: 

[0095] t ^iz^r^mmmm2-uit. ^*<*stg 
oirnw (ioo) B5& [oil] ftftizmfecopigx 

7-i>»; h Ufc^^StS. «^'J»5?1 8a©52di^ 
fn)^ [0-1 1] ;£|fik H^-y-'J-yvl 8a©fll$: 
(111) A®, ( 1 - 1 - 1 ) A®t Lfcii^l^U 

*®id¥ffic:]igxity «y i/'1 8 atJ<i£fk£Ufr®-£:lZt$ 
t^T. JK^-y-y-y^l 8affl««IA<, IIIJ^7c5g©^ 

&{twT-mf£<*ti£i%-&, En^*^ats<D±®ft< (1 

0 0) Bt^ffiTiffiT:, m*W >ry1 8a<DJS^73(Dj 
* l [0-1 1] *fo)i:l?<ffi«:^ifi]lc®ftU, m^1ty«y 
1 8 a©$J®£ (111) A®, ( 1 - 1 - 1 ) A® 

o^tiznogffitemt Lrzt%-gizti^x<&m&<D&)mz 

[0 0 9 6] 

[j^Bfl©^] z.<D&Mizmz*m&i>— 
sjm^-y^y <ys*Ro>MM ogp^tcco^i ©gp^oa^ 

gP^d'Jlc:^ 1 <DgP»«t 0 i£txS*T-J2SLfc^2Ogpa- 
t€:^t-^^2^e§a^^(Dm i Oi^^-y K^i;. 
Ciromi <D±*7'V K^©m2rogp«-±, fcil/^lO) 

iv7 9 Kis©ssi (D&ftp<mTz>ffimm±iz&iSL$ti 

ro±l3i2|g.^^fe^2^SSa*^f*0^2<D±^7'y K 
!£>gife±^^'y K/KDJP££gn ©±^^-y K^©HX 

■y-y «y^-«comi <D®frtz<Dm\ a>&&<D±izmi&£ 
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JgZ-y-ij . y v#©ffn ©gP2-©ig£ < "t -SClfctfT? 

•y vt*©fS 1 ©gP#©S&gP©i|>s£8t; < LT^WI^-y-U 
<y s;«o« 1 ©»»©lJLhtt-6<tt«W«ifec«ia**i.* 

— !f K« S *fi£-T « C t />«Tf * * . 
[0 0 9 7] d&fcx ftl <D±*5* KJKDftl ©gU# 

££>l;ifilx.x C©*-f>y ^/f^UTSfc 2 CD±£ ^ >y K 
J1£S&1 ©±£7«y Kjg©UI1 ©gP#©±i;igaiS:Lfc© 
%2<D±.$ =y >y K/f©*SH#{t*><'J>& < "3 % $£H 

J»tt©*H*«H* U -1fttB«;«Mrr 3 C t /><Tr * & c 
[0 0 9 8] v7m<Dn> v7%y£ 

©±i?7«y KJl<Z>fg1 ©gP2-fcSg2<D±£5<y KJIfc© 

[0 0 9 9] T^^«y KJI, jgttJI. M1©± 

K/lx +-t' , y^33J:U t ^2(D±^-5'y KJ1&G 

^*A<a<®tB^TrtH^— K©£S Lfc*y*ff[isSE©}£j| 

& ^ *Nif* u — tf us 4 es/$-r s c: t VT- 1 a 0 

[0 10 0] Jfc*f,l:,T77«; KJ§ N }gf^, ^1 
©±£.^<y KJIfc«fcV*v<y?VI£Al Ga l n Pifctt 
*4"Cx 3;/Sj&2©±*7 v KJI&A 1 Ga A s3M**4T 

u fc*t%$sfcs©;&ji & * -r * u -- tf &48/a-r 

[0101 ] I £6K£1 ©±£^<y K/8©£S1 ©gp#fc 
*J[q) UdtlldSfi&T *#J©£S 2 <D±£ -5 -y KI©SI^ 
6S1£JI©*»t»3:-l?©26Jli£. 7fc©l&g< : P<k©7 l c3i£J&£ 
#(4 h Ufc 1 3 iCLTfe©^^*^ 3fc5&£/)<1 / e 
1 (eli£M*HSfc©/£) lc:f£Tt-i»(4SS7:©!§Sly.± 

1^® U — VW£ \Z.7k\ZTm&'8%:'}>t* < r a Z t A<T- 

[0102] ^ ^{*St&©3E®£ ( 1 0 0 ) ® 
tfcli^^fffifcSx IS1 ©±£5<y KJla>Hri ©gP# 
©SH^ftS [0-1 1] 73lR]£fcli*©^fffi*:^(fi] v 
fcil/cro^l ©gP#©ffiiJ®©-££ (111) A®£ 
fcli^ro^ffi&StU/c©"^ S*3«l$^« < Stb*T* 
«t^~ K©£5£U/c£{ffifc*tg{*U — *f 

[0 1 0 3] ZtzZZlZ, 4^&StS©±®&. (10 



0) it [Oil] ^|q]llFffS©^Jt^7-b-y h Lfc® 
*£(i^©^iffi&®x fg 1 <D±* 5 v KJI©tfS 1 ©gp# 
©JlA^lSj* [0-1 1] £A£fc(i*-OT^<ffifc;£rfiK 
fc«fcl/C©Sfn ©gP#©(SiJ®©-2r;£ (11 1) A®£ 
fcl*?-©^»k®fcL-/c©7:x ^-7-b-y KStS^dx-T 

K©£5g L U — tfSI§£^r5 ^ t A< 

[0104] m&mz&mm*#Fnn>&tLfz 
1 mnm<D*mi*mtfi±iz, ^ i ^@^^f*©T^-7 

•y KJl* >S14Ji^ ^2gSM*lftffl^1ffl±7 7 5/ K 
+vyys©^®±l;|g@(*Jg£Jf5^U, ^ 

^ 1 ©± t>=pv KJi icm ^ -y- V -y vtt©^ 1 ©SP» t d 
©^ 1 ©gP»©^gPi35fiiJ[c:^ 1 a)gp# J; 0 ®t\S*T:i2 
2 OgIi» t ZJimTZJLmk. v x»^>'yic« 
fflLfc?^y/^->S?7ytlTx ^1 ©±£^<y 
KM©»2(Dg»«-± N fc«fcl/^1 ©±>>^«y Kg©^1 
©SP^i: Z<Dm 1 ©SP«-©±l3jf$fi)cdtLfc=t i -V«y £ 

2^ftS^f*(7)^2<D±^^'y K^feJf^rSX^ 
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U «y i>'«©^ 1 ©gp»©^x* < r ^5 3 1 
ft'TS, Cl©fci6«^- K©^i4£S46?,fc4&©)IHX 
■y- U <y 5>*«©^ 1 ©gPS-©a)ggp©i|ia&$l| < &S £ ? £ 

i^e* urt, x ra^ti- u «y ^©^ 1 ©gp»©is±gp/3<j± 

«^*@^l3jfjji£*ti-v ^fc+ J t"y^"M©±l3^2©±^ 
^«y K^«rff5^LT^®a^-<7©*gS©^{b$:K±tr# 
#^}6m©ffit\iJi^U--tf$:^|c:Pfi£t-S 
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[08] ft*ro*^ttu-ifjg{i(Dfs4*J10T-fc?>o 
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